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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an OFDM signal 
receiver having an improved bit error rate in which a 
digital intermediate frequency signal obtained through 
digital conversion of receiving signals of a plurality of 
receiving systems 1 and 2 subjected to in-phase 
addition has a power of specified level or above. 
SOLUTION: The OFDM signal receiver comprises a 
plurality of receiving systems 1 and 2 including 
frequency converters 19 and 26, local oscillators 20 and 
27, PLL circuits 21 and 28, intermediate frequency 
circuits 22 and 29, an adder 3 for adding the output 
signals from the receiving systems 1 and 2, an A/D 7 for 
converting the output signal from the adder 3 digitally, 
an OFDM demodulator 8, regulable reference signal 
generating means 10-12 for feeding phase-shift 
reference signals to the PLL circuits 21 and 28, and 
phase shift quantity control means 13-15 for setting the 
phase-shift regulation state of the regulable reference 
signal generating means 10-12 such that the 
demodulated signal has a power of specified level or above and variance thereof is minimized. 
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receiving systems 1 and 2 subjected to in- 
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or above. 
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^ft«(eig 1 8 12, mt>m*m 1 1 9 »i 

lAMtil^S. 9I±, IS 2 

$ 1 2 0 }2, A*JB# P L L 08S 2 1 ©a* 

iBfcSSRSfi, titfim* P L L @KS 2 1 ©A^JBfcS&R 
$*i5 0 PLLI9B2 l»a0fPA/7Ji^94Bl»l IOU 
a«fc88H!£*t5. m*raJSfc7-f>»'*2 2ttffi;*jiS 
#JHJHI 3 ©gf 1 A*a&SJcl£i!$tL6 0 

[0 0 4 5] ^2Sft^iK2»C*5V^, >f /V^ 30 

S2 5tt, W**S*s* 1 ^8Eft£^l» 26©Il A*ffi 
»cS8R*ix5. g 1 Mftftft&i* 2 6 12, »2A**# 
»iJ8IHBlf*2 7©a*iiK:«R*ii, tti>WiiMSl 

HigH 2 7 12, A*ffi# PLLIHK28 0tttf7tB£ttR 
P L LIHE& 2 8 (IMfVAANI^IMill 1 2 ©a*»l^ 

«E$tL-5„ JBif|H]jatt7yf>u^2 9ttffl*ilil*JnJHg 40 

[0 0 4 6] *P*«3f±, a^ffi^2jlifeit?I 

f2, SS2AA«l^jf$2AaHSIS«5 0U/)NllcttR$ 

9 7 Ha*** o f dm«hs§ 8 ©A^ffi^m 
^nmmztiZo oFDM&aiaisfia^iBasanwt-s- 50 
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$^£;ft6o 1, i2B, *n-en©A*«-j« 

0©a^i*lffiictgiE$ix, fM»A*«# 

[0047] mmtf$.%mz-tzz<Dnm<DMM\c£?>o 

[004 8] $ 1 gffSiffi 1 tC&I^T, TV7~r 1 6 T* 
OFDMftHfg-?-a<$ffi$;ri££* -?:©§: ft if ^-i±, i§ 

^19«^5„ * l 1 9 12, ^© 

gmm^tm 1 ntatw&2 0 *L*mi 
1-3. z<Dt$. p l l ass 2 0 »2, j&imu&m&2 

mm u Gmmmo&zkm bnt-umt^K 2 9 m 1 m 
immm 2o©n ^asis^f %<Dm&§k mm *m 

i»co^Ttt«izB-r5„ ^1 fW\m&7 4 *f 2 212, 

m 1 jsisms-g-^ 1 9 asm* 1 ®$L§m&m 
b% 1 «pwjb»« #sra*?a* t, 3i^a* tfcm 1 f 

[0 0 4 9] £fc, m2^:fH^iK2iCfc^T, 77ft 
2 3 X*m 1 1 X*%kit $ Jxfc O F DMMaif -^-£ 

i^coFDMtejgjMt-^gm $ft-5t, -t©sitm^- 

2 6 $ n^.o mi « te&n&m 2 6 12, 

ig^-r^o cottfc, pll Hiss 2 8 <2, mi^^ 
^2 7^^-rsm 1 mummm^&mm^m^ 

1 0*>g>fftB#l 2^iiLT^^Jx5Sipft^2o 

m 1 Ji8it%£$ 2 7 ©m 1 ^a5^igff ^©rascm ({i 
ft) fcRjetTi^a. &*>\ ^ffi^i 2{c*ittssip{f 

2 9 12, mi «s»j&&s 2 6 *$a* t/cm 1 jn&fcs 
^■ft^bm 1 tpMja»«*s:a«Hi* l, l 
fern 1 f»MJ3Rre-§-&anj|E« 3 tc^i-s 0 
[0 0 5 0] ADjM§3f±, mi&u t m2Sffs^ci , 2 
frbzti j ?ftm££ntz2<3<Dmi ^mmm^^m^ 
vtmxmn&f&Lxm&fg 1 ■FWuusfs^&jBja&u -t 
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w&ttfvtnt* mm ftflt *f l „ nbfitc^^y 

T^^^/I&ff*£OFDM«SSU «Wff-§-8r« 
Hm#W^jffi^9SriitTfiJffllEl!S (0,^ftL) Wfete 

[00 5 1 ] ffi^&tHSI 1 3 {4, ttflffg *fe#fj£ LfcS 
&ffl&*£fit@?S!lPg!5 1 5 

10 0 5 2] #ac 0 2 01 {e0^©o f dmii # 

gfsigecm^&tBSi 1 3 ^^m^m^ 1 4 *ffltfB*j» 



o, i i©^ffifti«©»fKags:*i-7o— h-e 

fc£o 20 
[0 0 5 3] Sfc. 0 3 (a) , (b) , (c) tt, ft 

f*as«f§#)Kj& (b) v^sre 

fH§», (c) tt«#^#tt8W/h3^g«ft#8 

[0 0 5 4] 03 (a) i£ff 

(t-S^^-v^Vi/W^^fcJit?, OFDMff-5§-£ff3£ 
e-egfg$ftfcgfffl*fi, 0 3 (b) *fctt (c) {C 

•rsi&^^Rttflr-s-tc/jis,, 03 <b) 10^ 

9, 03 (c) w£mfommft<Dm j %\''<»<D£M& 
m&x% m^#&&&'b£^m&<Dm%-$LMX'hz>... . 40 

[0 0 5 5] £©||16©J§flitC.fc50FDMfg#£fg$S 

ffifi, gff fl*©ff *m;fc £ £ flHHMRafcfc* 

m.mm^<owjj&mfemu±&£ 9 , *>o ( muff 

*©ff *#»*a^:<b'>ft< ft* ct 5 fcNJrf* ± 5 ic 

[0 0 5 6] ZZX\ 0 2!C0^$tlfcy'n— ^-y— h 
Srfflt\ 0 1 IC0^©O F DMffi*gff gg©f£t@i:ftiij 
^I^T^^T$t^.5^^ : S$lJP©I))^i§g(cov^TtftB^■r 
5„ 50 
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[0 0 5 7] ^fy/S 1 WSl^T, fBtfBfifH 

*©S##ft*«*7 (PO) tcft5«£5J5e#tBSl 0, 
1 1 ^bW^^tbS 2 o©g2|g{f -5§-©tef@M (<*>0) £ 
SHAH'S. 

[0 0 5 8] ^ry^S 2{C*J^T, fftlBftftiiJP 

#iss§i 0, 1 i*»bta*$n5 2o©Kiwt 

*©f£ta^ (00) ic/^J:?!;, &*&g§i 0, 1 1 

[0 0 5 9] fr^X\ Xfy^S 3»C*S^T, ttffiftfH 

(p) &ai£i-5. 

[0 0 6 0] ^x-yT'S 4{C43I/>T, {ittBfiffilftl 

(da) s:aij^-rs 0 

[00 6 1] m^X, ^fj/T'S 5(C43t^T« f£*Bi;fSlJ 
1) (P0) A»t> u^HST^ (<3P) £J3 

k\ ft*«^ (po) tm^nti (p) <t©F^x\ 

(P) (P0) a»b{i*«2ji"</H£T 

# (dP) *m\s3\^tci><D£ 9 t>/h$^*>5*» (P< 
P0-dPO^tlfcLtv^i>5a0 Sr^JBrfS. 
^LT, P<P0-d P©lfe#SrSl7tL-C^5t*ML 
(Y) i:t»4^©^X2/7 , 'S 6(c#tTL, — *\ P< 
PO-d P©^#Sr«fcLT^ftO^*lJBTLyt (N) t 
tttflfe©^xyys 1 2(^^1-5., 
[0 0 6 2] ^fy/S 6}Cfc^-C. fittBfflflJ^I 

*®J4, fitifgOPgC 1 5»C±o-C^ffi»l 0, 1 1*^ 
m^$n5S2pff*©f4ffiH (*0) S:, ^felS^LT 
v^fetiH U) ±9t«T4 (d«) fcltii^Lfcfi 

t9H U + d 0) {Cft* ^1=8^1 0, 11©^ 

[0 0 6 3] ^t^T\ ^ry/S 7»CJ3^"C» f4tgft$0 

Lfce:ta^ (0 + d*) © 1 1 ©«pff *©ft *l;^ 

(p+) mm-tz* 

[0064] m<. ^fy/s stcfci^-t, fitaftsa^i 

(P0) a»b©«*«*l^</HST^ (dP) ^ffl 
V\ ^*m^ (PO) t^fyy'S 7 -CillS b/df *m 

t) (p+) i©wt?, ft*m^ (p+) (p 

0) *»?>fi#e*w^HftT^ (dP) &HL9l^fc<> 

©J: U 'b/h^i/^Sd* (P + <P 0-d P©^#Sri§fc 
LTIr^Sd»5*») ^fUW-fSo -tLT, P + <P0-d 
Pro^ftSrjBffcLTt^iJpJBrbfc (Y) irttti^©^ 
ry/S9(C^U — P + <P0-dP©^Sr 
«fcLTV^ft^£^lJ»rLfc (N) ir^f4fj©^xs/^S 
3idMt)s SV, ^x-y^S 3W^©Kjf^^||<9igLS 

[0 0 6 5] gUt>T, 77y/S 9tC*5!^T, fitaffl$lj 
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»#&fi, ffifflfHfflan 5(C±oT#tS3§l 0, 11^ 

6"CNJ£Lfc&ftiS U + dcf>) .tUt^T* (2d 
* ) tUm b Ltc&mM. U~d4>) X o \C % 3 

ffiSlO, 1 1 ©»ffiiSr-t*fP*iflSl9:3ei-* 0 
I0 0 6 6] **?y?S 1 OtdSVvC, ffif&ftftl 

(P-) ^iJ^1-5„ 

[00 6 7] ftiC, *x y/Sl 1 (C&l^T, ffiftfifM 

(PO) u-^HSTa (dP) £ 

ft^:!:^ (PO) i^fy^S 1 0 -c-SJi^ L/cft 

(p-> t<Dmx\ iB^n,*) (p-) 

(PO) frb1E^mj]\s'<*&Tft (dP) &f£L3l^ 
fcboj: 9 <b/jN$v>a»gjj» (p-<P0-d ?©£#£ 
j»fcUTt^«*>5*>) £-Wrf3„ Lt> P-<PO 
-dP©*#«r«tfcb-C^«i:*l»rLfc (Y) £tf±* 

ipzmyMLmni; — p-<po-dP©^M 

3fcjg?K f?U\ *xs/7 p S3£A|$©I!rt££iSfct>jILjl 
(0 0 6 8] ^fy/S12IC*)V^ ttfeftftl 

{i uo) srwje-j-i. 

[0 0 6 9] ftl^T\ ^fy^S 1 3 Idfe^T, ffcffl* 
f&JP3MS:H, ftfifM^ 1 SK^T^xyT'S 12t 

mfcLfcm^ttmm uo) „ ^«>R^tfcas«#» 
mfB (da) tv>mx\ m^mm uo) ^^f-^- 

#fMt (da) .tDfc^tt^*®** (aO>da©£# 
Sr*fcLTV^«i>5d>) Sr^W-fS. * UT, aO>d 
a©*#«rJ*fcL-C^5**iJ»rLfc (Y) irtlift©* 
fy/S14!3ftU a 0>d aO^ftSriHfc. 

LT^&V^JBrLfc (N) <ttJiffi©;*x>;/:7 ,> S 2 2 

[0 0 7 0] m<, ^fy/S 1 4{C*J^-C. ■affiifttl 

iffll, ft*B»?g&i stcioT^taili o, 11^ 
bttJ^^tt-SSWB-f-Oftffia («0) Sr. §i£lS:5£L 
Tl^SffctBSI U) iOfcST* (d *) .fctfif^Lfc 
ffitBH (* + d«) »ffiSi 0, 11© 

[00 7 1 ] i^t, ^xy^S 1 5fd*S^-C, fitfUi 

mm. (a+) ^aij^-r2. 0 

[00 7 2] ^{C, *x y^S 1 6 Jcjo^t, fttBSftJ 
Sffttt, {fcfefflfPfKl 5CiS^T^fy^S 1 5-eiw 
J£ Lfc«-8-#ttfl (a+) , ^fcRJttfcgt^f^tSt 
fit (da) £©HJT\ m^Scfil (a+) a**u£«^-# 
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(da) i. 9 <>^:#V^»5d» (a+>da©&#£ 
SifcLTV^5*»Sd>) £$iJ$rf3o ^LT, a+>da 

U-CI/^t^lBftfc (Y) ££ttft©*x 
y^S17t^fU a +> d a©£#£jifcL 

TV^V^^JISfbfc (N) i:tfite©> i .X5/7'S 2 3kl 

[0 0 7 3] &^T\ ^f'^S 1 7|C*J^T, {ifBft 

(£ffi#J»Wl 5i:<tot«i 0. l l 
a»bW#£ft32£ipfflN3-©{fctl!l UO) 
10 S 1 4T?R£Lfc(£ft^ ((f + d0) ct9t>«T* (2 
d*) LfcfflrfBg (*-d«) fc/ji<5,fc5fc» 

tBSio, l l <D&ftM**ti?inffimffi£i-Z> B 

[0074) t<> ^Ty7*Sl 8iCjSV>T, {£fl£$| 

w#an, #fu*msi 4(c*j^T^r->7 p s 1 7-t-is: 

^tfctetSU U~d<|>) © t * ©«w«-§-©«^« 

* (a-) «r«|j£1-5 0 

[0 0 7 5] jgE^T, ^fy7*S 1 9{C*>^T, flfcfBji 
flSflWtt, fiW§fW#»l 5{C*i^T^7 L y7 p S 1 8f 

wmLtzm^mm (a-) v ^»KjBLfc«3e«*» 

20 mil (da) t©^T\ fS-§-»»ffl[ (a-) 

#ffcfi£ (da) <£ 9 t^C#V^»5*> (a->d(r©|# 

SrWfcL-C^5A»5iW ^JW-TSo *LT. a->d 
oO&ft&mtzLX^ZkmfBiLti (Y) irtttft©^ 
t-^S2 0|;^tU a->d o<D&ftzmfc 
LX^^^tmVSiLtc (N) i:tli#,©^xs''/S 2 4 

[00 7 6] W:, ^fyT'S 2 OfcftVvC, {iliftffl 

iP¥Sii, 5tc«tor^^i o, 

6tti/J$*t5SlWt^-©fil[ffilS (*0) Sr, ^fy/S 
30 1 71?K3£L*:fi[4BSI (0-d*) X <0 t>^Tft (2d 
*) fcttii^LfcftfSH (0 + d«) }C/«C^J: pic, ^ 

0, 1 1 ©»ftft$r-WeftWftR£1-5. 
[0 0 7 7]?)c^-t% ^ry/S 2 1 fd&t^T, fiitil: 

*fl»¥at±» &tmmmi 4^^x^y^s 2 or- 
KjgLfcfiiffiii (« + d<>) © i t 
ft« (a) ^j^-r^,, 

[0 0 7 8] iS^< , ^fy/S 2 1 (CiS^T, {itSi^ 

(a) tr%£{t^ft4t (da) ^©15!^ 
40 ^fl^nfc^, 7fy^S 3(CM<9, fft/, ^fy/S 

[0 0 7 9] S7c, ^7 1 ->7'S 2 2JC*JV>-C, fiffift^J 

(aO) (da) (C^1->5„ ^©IS 

s 3 u&<oWift*m u s u^tT-r^c 

[0 0 8 0] 7fy/S 2 3(CjoV>T, {4^4 

* (a+) SrAJtA^ftlt (da) (c^^-T5 0 r© 

50 K)£*stT*?ixfcS» ^T77"S3|:I!), |?U\ ^x-y 
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7° s 3 u&<DW)fczm *> m LmntZo 

[00 8 1] ^fy/S2 4l^^T, tiLftmffl 

(a-) (da) fcK£-*-3„ r©t£ 

SasfrtatifcSL ^ry^S 3 {CM 9, fftf, ^fyT" 

[0 0 8 2] roctptc, r©i£lfB©ji2S©OFDMf§ 

l, l 2<D&min%\ctt-rz>®ft£;Zffl®irZ>Z blc£ 
<9, OFDM(|»|*8©«W«^-©fi-§-tt^S:M^fi£Jl 10 
Jbfc Lfc i: 1 lc, «|S{f 4§-©ft##ifc#ft V>ft < 45 
J: o fcKJtlc L-fc©T\ $£HU©r OlfflO F DMjffg: 
fi^Ei: A#<tflr«SfflTfc« 5 - 1 
T*&<, h^7-L — h (BER) fcft/HcLfoR 

[0 0 8 3] &4b\ IWE*ltO»IBfc*5l'^"CI4» 
*»«*SI&#ai LTSfpft#l6S§g I0i2 o©# 
f@3§l 1, 1 2 kfrbti:Z>M!$.<Di><D*%^tz.MZmf 

2S*B ^NBfiS 1 0 £ 2 o©#*lSg 11,12 20 

fc*»fefca*Wc©t>©fcR&fti\ te©«j*©t>©» m 

[0 0 8 4] SI 4 14, J ?i?9/l'i'ytlMl?titfSi<D*im 

[0 0 8 5] EUic^£;H5J:5K:, r©^TPSS2p{f 

^■»dfe¥Stt, ^H-ftbROM 3 0 R, 3 1RS:rtIL 
fc7 f i ? ^^->i'-fet^ if 3 0, 3 1 ^ fv'if/l'-Tt 
n^»3£ (D/A) 3 2, 3 3ir, /^K^7-(^ 
? 3 4, 3 5 bfrbt£Z>o 

[0 0 8 6] -t L~C, xv^l'V'V-triJM'if 3 0 J4, Hi 30 

oy^iti ESS?*- * £ ftffir - * a*-tft-eft{JW& 
£ft<5. 7W*-T-*-n4r«#UB3 214, m^ffitf^ 
> 3 4<DAJjmcmm£ft, 

TTP^&§£3 3{4, V** 7 A 3 

5©Ayj*St-ft«t$*t5. Y**V4A'9 3 4(4, 

UWJBtf P L L 08 2 1 (HI ${$) ©{ffl»A*i». (S- -40 

{4, tH^S&Sa* P L L HISS 2 8 (Ell #Jg) ©ftfJ^A^ffi 

if 3 0, 3 HC-ttb-etbrtlR$tLfcROM3 
OR, 3 1R(C(4, lPSB^WjEBaftx— **«16Btffi 

[008 7] HtfE^tCiST^^^W-fe-^-f-tf^ 
[0 0 8 8] 7 f S**A'W-felN<iF 3 0, 3 1{C|?1U.^ 
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l^3#ROM3 0R, 3 1Rf4, ^ n -y ^ff ^-{r(5]ffl L 
WstlM-f 3 0, 3 1Kf4, {fcffiftf&JiHWA^T 

ic4 <9#ROM3 OR, 3 1 R^^-tSiEKJStX— ^ 
©ffl[ffi*SRS$n5. Tv^^i'-trf-'f if 3 0, 3 1 

^ 3 2, 3 3 T&itfA'-T-t- o $ 

{C0^COPLL[HlfS2 1, 2 8{C#t;&£tl3 0 
[0 0 8 9] ^©4 ^ftx^^i'^irif'l'if^©"^ 

mWi&&TiS*frtib\cUW&mirZz.ttfX'%5<DX\ 

[0 0 9 0] HufEHli©^fi{r*J^-Cf4, OFD 

87^:«)|IQ(CjR2Mjftftft^«4, 2 ^g|53£ig£§ 5 , 
%2*?^W®L7 4 >\<$ 6S;ft5^7';^-/>'-^f p 

fc«J:-50FDMff^§{f^S»4, ^V/i*-*-^ -xn 

t> © }c^s-r 5 c <t h *\mxh % o 

[0 0 9 1] HUlElllS©^ffi{C*5»450FDM 
fc^^, #^{Ci3 0FDM{f-5§-gff!£fif4, ^©4 

[0 0 9 2] 

-5 «b 1 1>tc, awm^©«-§^*as* t'>4 < 4 5 £ 5 

5 r. <k a 5 T' t -5 «t ^ 5 'Jb^/J 5 fe 5o 
[0 0 9 3] W*ii2{cK®©^0J(c < J:ti»4*, pf 

[00 9 4] $ t>(C, 3 (Cf2fc©$gl3mc 4*U4\ 
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10 0 9 5] £fc, M#S4WE«©$69]K:J:*lH:, & 

[0 0 9 6] £P>K, M#«5fcIBtt©*01Jc,fc*itf, 
■5 OT\ $ 1 !9«HBfifll-9-AtJ ( fl! 2 JS8W61g{H§-©#J3 

[01] ##Wfc<fc50FDM{f-§-g{tg]t©lo©il 
[0 2] BmcBI*©OFDM«-§-S«8B©«*lfetiJ 

[03] «-§-»«©S«SrlllC-r52o©aiW&^i:, 

[0 5] |!E^lcD«fc©gft^S:^-r-5 0FDM^§* 

[01 
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[0 6] Kft36£*vri^50FDMft3-£{egfi©B» 

1 $ 1 gl&SRffi 

2 ^ 2 

3 jp^^ 

5 m 2 mn%m$s 

6 %2^mm$L-7 4^? 

7, 3 2, 3 3 T-ro?— 7*J9Mt&m (A/D) 

8 O F DMffi^ (DET) 

9 mmm^mjj^ 

1 0 I¥ftf«^ 
11,12 

1 3 «/jtfcffl« (PW DET) 
1 4 #H(1£ttt§g (DV DET) 

1 5 QctefflVm (CONT) 

16.23 T^ft 

17.24 mmfeyj 

18.25 emtnmmum 

19.26 ^1 «fiScj&3« 

20.27 %imm&mm 

2 1,28 PL LUISS (P L L) 

2 2, 2 9 Wil'PWlffl&yj/l'? 

3 0, 3 1 xv^Pv-vir-tM-iF 
3 4, 3 5 /<V RV<;*:7>f 
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